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USEFULNESS OF DIPSTICK TEST FOR DETERMINING
LEUKOCYTES AND BACTERIA IN URINE

Shinsuke Takagi, Soichi Arakawa,
Osamu Matsumoto and Sadao Kamidono
From the Department of Urology, Kobe University, School of Medicine

Kazunori Terasoma and Toshihiko Mita

From the Mita and Terasoma Urological Clinic

The value of a simple dipstick test (BMtestL N, Boehringer Mannheim-Shionogi) for determi-
nation of leukocytes and bacteria in urine was examined. This test consisted of detection of
esterase, an enzyme present in leukocytes and the nitrate reduced by bacteria. A total of 666
clinical urine specimens were tested with both tests. The evaluation of leukocytes in urine was
compared with microscopic examination, and the identification and measurement of strains was
performed using a semiquantitative plate culture method as a reference.  The leukocyte esterase
test had a sensitivity of 85.3%, a specificity of 67.3%, positive predictive value of 54.7% and negative
predictive value of 90.8%. The range of the sensitivity value of nitrate test was 25.7% for the
detection of bacteriuria (bacteria ==10* CFU/ml). This test had a specificity of 99.6%, positive
predictive value of 94.8% and negative value of 82.9%. We concluded that this dipstick test is
not useful for determination of the slight change of pyuria, but sensitive for the determination of

acute and untreated urinary tract infections.

(Acta Urol. Jpn. 38: 31-36, 1992)
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WHSDTIRTE . ELE, ik & U R AR
WCHERERD =2 T 5 —¥EMEFBLT, 7Yy 7
) v RIS &Y IR A MR HEE T SR =R T
5 — CRBRAEL D B, Ei, RAMIE Y A
R R T T DR EFIB L, £ OWEMBED 7 Y
— ARG X b PRI A B H T 5 RS A b
REIRTWS. 4E, bhbiul 0Zo0FEY
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1. IR¥fk

IREGRIL 4R X OB R SR 22 Licst
I L O ABLEE KD 666 WA T, HRFEY
Bl 3R
2. RUE

FRIR % 1 e LA & IRBefA# 10ml 25 &, >
ek, 1,500rpm T 5 LRGSR LIC:, il
»02ml Kieh X5 LiwhE, TOBAHEAS L
TR BLERML, B 15l AT ¥ 7S ARD
¥, 400 5 CHEE L BRI O HER BT HfiE A B
L.
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MR OREL, 0~ 1{#/hpf, 2~ 4{@/bpf, 5~
9 {E/hpf, 10~29{8 /hpf, 30{8/hpf~ B MERABEF D1/
2R AR LB (HETH), AMmERsHRED 1/21
ExbEns: (HET3), 0 6BRETTHLE
3. REER

JREPHIBE R TR % | LA DR & VS 7 F
=, 7% (EIHWNI) % AV-5 dip slide EiT24
IE RS ERNER I VEBREY BT
4. AMBR=A7 7 — LB L O HENREAR

GiEk= AT 7 — 3B B X O ERETBE AR
BM ¥ % + LN® (Boehringer Mannheim, ¥ 3e4
) wAV, FR% 1 R EREBAECRE - T
VBRI EE L. Al oHE RSB Th
WEEOEVIZ I D, B, #510~25/pl, #7500/
pl, #950008/pl © 4 BECHET 5 X5 LTV
2%, SEO#HH T LOPELHEL, B 10~
258/ 21, #925~75/ 1, ¥75(8/p1, 9 75~50018/ p1,
#500f8/pl © 7 BRETHE Lic. MEO FEIEH%E
TR O 2 BRI HE L.

® 2
1. Rh=x7 7 — CRBRM L Ll H MR & OBtk
(Table 1)

Bfe, Wk 1EMMY (40055465 © HimER
BT ER g7 (RE 10ml, {f# 0.2 ml
(200 p), AR 15p1) Th, BEIDIRDKENL
Exbhb. ZOE HILELY OHETIL 400 fEOBK
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T C1E/EE (hph)=27#/pl ELTW5. Th
BEA LT, RBRHOHBE (EL: E/pD) ¥ BRE
O 400 fERETT OB (BA7 ¢ f8/bpf) W RE LILHE
EOBR LA X HE LI
DHYMER=AT 7 — ERREEHEE

SHEAHC CIAHE: & 5 L7 #eth 337 Bk, TREERTH
Btk (0~ 1{@/hpf) LHIE Lic & Dix2324 (68.8
%), 2~ 4{B/hpf &HE LI OR746l (22.0%),
5 fEi/hpf LI 314 (9.2%) TH oI,
@HI10~2508 1] ¥

BRI THI10~25(/ ] (AR BB L TH 4~
9{@/hpf) *HIE Licith 126 GlF, LA TO~ 1
{@/hpf 126200 (49.2%), —E T HHEATHDH 2~9
fH/hpf 125141 (40.5%), 10f8/bpf Ll 4136110, 3
%) Tholc.
@#925~75f8/ 11 B

SRERHETH 25~ 75 1B/ ] (MR A L TR 10~
28fE/hpf) & HIE Li-hfk3shls, WHEET—&TS
WHEC b B 5 ~29E/hpf (296 (23.7%) THDY,
4 fE/hpf LLF 212460 (63.0% ), 30f@/hpf LAEix5
B (12.2%) THH 1.
@758/ 1 B

SR CRITSE/ el QLESERC IR L CH928(E/hpl)
L Ui tthe6fich, ke~ T 5HETHD
10~29/@/hpf 13 7 61 (15.2%) THH, 9ME/Mpf Ll
A2 (66.0%), (4) Likixiefl (26.1%) TH

-1

Table 1. FMER= 27 7 — YHRBEE L LA+ B MmERE
AR 2575 —tEROER
BED ./!/ M $¥10~25 | #25~75 s Y75~500 | #500 H
ik EmEN f* 33 Wa~9 | H1o~28 ¥28 ¥28~185| #1185
0~1 i/ hpf 232 62 13 12 2 3 324
(68.8 %) (49.2%) (34.2%) (26.8%) (3.8 %) (4.5%)
2~4 B/ hpt 74 33 " 4 6 3 131
(22.0%) (26.2%) (28.8 %) (15.3%) (11.3%) (4.5%)
*x 5~9 i/ hpf 23 18 3 1 10 5 70
ﬁ 6.9%) (14.3%) (1.9%) (23.9%) (18.9%) (7.6%)
P 10~29 8/ hpf 8 10 6 7 16 29 7%
(2.4 %) (1.9%) (15.8 %) (15.2 %) {30.2%) (43.9 %)
#
30 @/ hpt~ 0 3 5 8 1 16 43
RED 1/ 22N {24%) (122%) (17.4%) (20.8 %) (24.2%)
#
QRMBD 1 /20D 0 0 0 4 8 10 22
ERESHE (8.7 %) 181 %) (15.2 %)
M 337 126 38 46 53 66 666
(100 %) {100 %) (100 %) 100%) (100 %) (100 %)
* L AMBTI AT 5—EBROBRETBAOMAIZ ML /KR W i

CBREAMRIZT 5 —RRELERN — KT S8E
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Table 2. b= A7 7 — LB & Vi (4 MERAC
AmMRr 275 — HK
Y108/ ul
(=) s Lig
<5 306 149 455
LilkP B MR

/o) z5 31 180 211

& 337 329 666

B =/ (Rt + (RBAE) X100 = 180/211 X100 = 85.3 (%)
S5 = Mt/ (Bat + ARE) X 100 = 306/ 455 X100 = 67.3 (%)
FRAENR TSR = R/ (Pt + ARME) X100 = 180/329 X100 = 54.7 (5%)
PETEIARSIE = Bt/ (Rt + GARRE) X 100 = 306/ 337 X100 = 90.8 (%)

— B E=(RE+R) / (B + AR+ B+ BRTE) X100
=(306 + 180) /666 X 100 = 73.0 (%)

Table 3. FERALMERBRAH & IR IR

) oz
ER(chwmd s e B Ly
B = 16 0 16
<10° 444 1 445
100 58 1 59
10* 41 0 41
10° 29 3 32
10° 15 8 23
210 22 26 48
H 625 39 664

it - oo

G#I75~50018 /1 BE
B THI75~500f8/ 1 (JLEERCIAE L T#28~
185f8/hpf) & HJTE Utc #ebks 3R, Lk T —8F
LR T & % 10ff/hpf~ (H) 122761 (51.0%), 9
f@/bpf LUFA 86 (34.0%) THb, () w8
#l (15.1%) TH-1e.
®%950018/ 21 ¥
FHERHCTHRIS00E/ 1l (PR RE L CH#I18518/ 11
&I LrcRike6BI, il T ARETH D
()~ ix666Ub260) (39.4% ), 29fELLT /bpfix
404 (60.6%) TH 7.
9. HMiFk=AT 5 —¥RBROKE (Table 2)
DlEDRERAE &b &, RIGHEE EMERE S 6/
hpf LAk, SHERHEHEIAI0ME/ el LLEERBEE L
BADORREIX85. 3% (180/211), HREM67.3% (306/
337), BatEIFER90.8% (306/337), FEMENIEEK 4.7
9% (180/329), Bptk—3K73.0% (306+180/666) T
Holc.
3. HifSERYE AR & IR (Table 3)
[REMEER 104 cfu/ml LAF D 5618k, MERSALE
KEAHEM: & R L b 261 (0.4%) T,
105 cfu/ml o 3265 3 6 (9.4% ), 10°cfu/ml D23
Blisk 8 4 (34.8%), 107 cfu/ml LIk o 48 il o 266

(52%) TH 1.

U Ui, TERSERHEAER TR & HIE S h 73941
ch37f (94.9%) ik, WAPHEE A 105 cfu/ml AL
TH - I
4. TEASERYEAAER & IR BERE (Table 4)

Rep S BEREHL 108 cfu/ml L ETH - 721036 13
b, SEEERE X EREERR E OBGRYEE L. 10
Fich, TERYESHEARRIEIES 1 376 (35.2%) TH -
fo. DHEERL ST ABMEY 4B 7T AE
PERIAN TERG8E S X OEBE 4 M Th -7 77 2B
MR O TR R IT13%, 7 7 2B
42%, BRI 0% Th-Te.

5. HRNEERER O (Table 5)

LI EoERYE LB L, REFROERYEK 10t

cfu/ml LAk &Rl CRE)- B O RE13.25. 7%

(37/144), 15#EH99.6% (518/520), [EM:IH#82.9
% (518/625), BeM:JUI#3R 94.8% (37/39), MEtk—3L

#83.6% (518+37/664) TH 7.

z =3
R REGEDZENE, BR, MER, BHRERS X
DAl E O RERAEL TR I Iebh b
P, EEOBKOE T, BIRC X HIRK, RigED
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HERADETHDH EVSOR—RTHS. ZDOFIH
wEZDESEBH LR AT 7 — K &3
HRERBRHILIRIR & IR OfF fE % AB R IKiC &
LTI ~20THMT240THS.

LSRED [ MER = AT 5 — 2Bk O BT T AR
DIEYEFIDI0. 8% b kit T 4 l/hpf LIT TH D,
Bt —BRIE . Lo Lf10~7508/p1 OFSEETi
IR oMb e BIMBRBUC—H LT\ 5 &ixv 2 /e
o to. #975~50018 /1 ORIETS IwlEEDEER
RECED (W)~ CAB L DO0%E LD
o, 30f/hpf KiGOWE % <, WHO —FKHEILE
Mote. ZARBPIZEBE, BRSO LRD 7
7 A YEER ORI A (100£%) ORENC T, FHE
s | EEL B D & B MERD 2 B s b D& IR IRBEH:
E LGS AORBIKORERI. 3%, HREIX7.6%
EIEFCBRIESE - TWwB. R Lbhdb
RO & PhEF BBk 5 8/hpf LI_E% [RIRESM:
EL, RBRAIEI0~258/pl Ll ERIRRBM: & HE L
TG A DRREEL85. 3%, HFRIEL67.3%THDh, Hic
BRECRENHS X Bbhl. HRENMEVGE
e LTILRBERDOGAHED DIt at: OB T 10~
25fE/pl LB EhcED S TedEELLR, &
wERBHoRE I EE RS

A [EERIT LT 6 BB DIRIR O 2 B X IR 2 BHE HY R
I 351 B FRFHI I SV THVT LB L O
THHY. ZDOIDARBI TR O MY i EE
AEHETERGEVLD I LS. XD BENIgER
2354 7% TH B ik, HIER= AT 7 — ¥Rk TR
ROBESFINOE/ 1l LA EOKETYL, WHEERETIES
fE /hpf LLEDOWER TH DRI 7% £ vd 2 &
Th5.

iR L ORBRECEET AR TFO—2E LT
RLIRA TP IR A 2 bR B0, SEORGHLIE
AYERR% MU RCETISh Tk h, ToEET

1% 19924F

PNEBLDEEZBRD.

¥i, GMmEk=A7 7 - ERBIMER K pH,
VBT E L CRFAROEKC X - TREEIhin A,
SEOEAR, RE7AaAVEVEBEIUHIEOH
EH (Fra=A vy, w7 = ARER) T X YR

Table 4. HUEE D I RSAEIE B HUR

7 mom | EEER con | sumanwme
S.aureus 10° 1 0% (0/1)
5 10 5
= | S.epidermidis 10° 1]
I 210 1
» 10° 1
# | E.fascalls 10* 2
] 210’ 3
Bacillus sp. 210" 1
h (13 15
bacter spp 210 1
Alcaligenss faecalls 10° 1
10° 6
G.freundii 10 2
>10° 9
10° 2
E.aerogenas 2100 [
E.ck 2107 1
10° 4
E.coli BRI 6
T z100 | n
7 | Flavobacterium spp o !
z 210 1
>
A Klebsialla spp 2 :g: :
Y R L B
" P.aeruginosa 10":" | 6
210’ 7
B o putds | 2 ]
i 10° 1
10° 1
Pseudomonas spp g 10077
Providencia retigeri JLdR SN RCY
210’ 1 0% (0/1)
P.mirabilis 10° 1 0% (0/1)
P vulgaris 210 1 100% (1./1)
| s.m 10° 1 [100% (D)
10° 1 0% (0/1)
Serratia spp z10° 1 0% /1]
X. 10* 1 0% (01)
N R | 84 429 (35,/84)
n 10° 2 0% (0/2)
;l YLo T 2 [ 0% (0,2
M 4 0% (0/4)
L 103 35 % (37./103)

Table 5. RHYAERABRAR & RAOAER

L EE L
B m H
o < 10¢ 518 2 520
i’:}'f’:)' z 10° 107 37 144
H 625 39 664

=/ (BN + (ARStE) X100 = 37/144 X100 = 25.7 (%)
SRR = BBtE/ (RRE + (5ABME) X 100 = 518/520 x 100 = 99.6 (%)
FRIENARTEE = BB/ (RBE + (BRRYE) X 100 = 37/39 X100 = 94.8 (%)
SRTEIATSIE = B2t/ (RO + (BRR1E) X 100 = 518/ 625 X100 = 82.9 (3¢)

= B OB EE) / (B (AR + M1 + (RASTE) %100
=(518 + 37) /664 x 100 = 83.6 (%)



Table 6. HM¥k=A7 7 —¥RE & BRHBERBOBEDE L b

BA, 3 BRI, MR - R

Bk 275 - ER (RPOMmRY

33

W08/ I KK #H10@/ ulklE
AFETREL RS, ANRY AEETREL @S, QB
SE/hpf KMTHIBHEIZ90.8  SE/hpfLIETH SMAFEL54.7

% &M<, RPMBIA 10°cfu/
mIRBTHIIFLIL82.9%T
Hol,

% &E LY, BRI AT 10
cfu/ mEATH 3 IBFRL 82.9
KTH- I,

LEETREL CBE. BB
58/ hpt KM T H 3 WM 90.8
% & M <, 10%cfu/ ml L Loias
RTHEIMFRLI48%TH >

XEETREL B8, QmBRH
5@/ hpf L1 LT S MAFFEIL54.7
% & &N 10%ctu/ ml LLE DR
BWRTHIMGEIZ94.8%TH

35

2.

(AR MA-BR) BB

21,

MIAEIND EO|ENDH DY, SEHID bivbho
RN RS BYIEREZEO L O E L, TTI
FEEAREIRTWA 50850, ZODSEIO
ABREOHMCE D OERDH-Teb b ELDND.

T b R L D BEES KE L, RBMO
FER A IR DRER & LB DL, LR OBRENK
% ¥ T RMAREE TRV Licwy. L
L, B CIRBEYEOBK ORI L LT &
DEROBLECEE BV T B EhD, TOERE
HREWEEZDLNS.

AR AR o\ T REEHO FHRH 104 clu/
ml P ExE S LicSEoRFTs VT, RE
MEER) 925.7%, ¥R, 6% & BN H D XD
wEbht. ¥t 107 cfu/ml LLln#ERTH - T
LFDBMRIL Y E Koo, ZARBP ik 109/ml
L MBI R 35v) B B REAE RIS RI164% & Ht
L TRHRIIER LD 1BEPOEKTHZ DI
b bY, SARLLIDLSKEBETH-Tc. DO
LR BB D 4k & LTRDBENEPIC 4 1HF
R L LT B AEEDH D, SEbhbhd
FA\ Fo i — R a b & RER Tk REE IR % JH
Wk EELbhb.

TREEERBRIC B\ T, BEREE & B LMY
BIE LA T EAEBRT 5 AW SEIOFHRTIL
107 cfu/ml LI kD E. faecalis 3 #kd 5 % 2 ol
WEE R & 7> TR D, BERELSF OB
HOBENREINABRETH . TLAET 4K
FRTIHETH h ERERN? - ORBIK CRHIETE e
WEEABAT AR Th T, ERRBPT ALY
VR REBORHRY rCY ) — 7 Y OFER LUK
D pH 76Kl TH HHEACRBIBHEA B 5 = LM
EXhTRDI?, FRBILELOFHCELEShSY
Dz d. LrLEmoli THEOS & 100

cfu/ml L LOMER Th 5 BN R4, 8% (37/
39) L&, KRB CHBEOSAHEREHETE
heEILNS.

PlEX b, [MEk=AT 7 — R & T REEEE AR
B LD LfERO#E L % Table 6 R T. 11
1Bk = 27 7 — €RBROBM R L EmikEAR O
PErE AR AME O D RIEETH D, D VAER
L BRMEEPSEA 7 ) — = v 7 ik R R e RE
VE, fiBYEDEDHHRTH BN, B ToIREEEYAE
OB E A BIILTA Tk, Lo LETE e By
PR A 7 ) — = v /T AR E LTk
HHEBbhi.

=

ShemEOMER AR, BR - MRREHC S
B FMmEk= AT 7 — AR & BRSBERBHAG
bt BM F A+ LN RE#O e KRR & 1T
v, DR ofSEa B
1. FRICTEIMER B 5 @/ hpf LL Lk 3% K= A
55 _ YABROREL85 3%, HEN6T. 3%, BN
#7290, 8% 5 & CHEEBARRS4. 145 ThH -~ 1c.

2. RikEOHMFRRORECH LTRp=AT 7 —
ERBOERELOENKREL, BROED R E
A BITIETE Y TH - 1e.

3. 107 cfu/ml Ll _EOHIE RT3 % BAEEREAS O
e ERI252% TH - Te.

4. TREHIEES 100 cfu/ml L EOMIBIRIC XS A M
AR D REEE225. 7%, [EMERIRRE2.9%, itk
#1194, 8% TH - 7e.

LllX b, FARBREKORF= AT 7 — ERBULRE
FRPFED WIS IR OB E & & 62 HXFER T
WS, SRR JLTE) 7 R B REHUE DB L LT
AR THLEEL DRI

3
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